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Mr E F King (London) asked if Dr ThorneThone had at any time noticed, in a retinal venous thrombosis, an increase of h2morrhages following anticoagulant therapy.
Mr Redmond Smith (London) pointed out that it was vital to know whether the apparent better results in the treated groups had been subjected to any statistical tests. Although the numbers were small, it was quite possible that the differences might be significnt.
Mr J Primrose (London) stated that one of the first principles of medicine was that the treatment should not do the patient harm. Mr King had already mentioned the risk of further hemorrhages resuting from anticoagulant treatment of central retinal vein thrombosis. Mr Primrose reported a case he had under such treatment who developed further hnmorrhages and a fulminating glaucoma, from which the patient lost his eye.
Mr T Keith Lyle (London) thought one of the greatest values of the treatment described by Dr Thorne Thorne was the prevention of thrombotic glaucoma.
He asked Dr Thorne Thorne if, in cases'of tributary thrombosis, he had differentiated between those involving the nasal tributaries and those of the temporal tributaries. Where the macular region was spared, as in the case of thrombosis of either of the nasal tributaries, the central visual acuity was obviously likely to be unaffected.
Mr John A Chivers (Orpington) stated that he had at present a patient under treatment with a partial thrombosis of the central retinal vein in an aphakic eye, in which he had noticed that the hemorrhages had increased as soon as the anticoagulation treatment with heparin and Dindevan was begun, and that in this case he had reduced the Dindevan so that coagulation of the blood was not reduced fully, but only to about 17% (Owren's technique -normal therapeutic range 10% to 25%YO). After this no new henorrhages appeared and after a fortnight's treatment the corrected vision improved to 6/36. Dr Thorne Thorne, in replying to Mr King, stated that in at least one patient the hemorrhages increased after starting anticoagulants; but increase of h&emo-rrhages had occurred more frequently in cases not having anticoagulants, and he thought that this sequel was due to the disease rather than to the treatment. This also answered Mr Primrose's point.
In answering Mr Redmond Smith's question, Dr
Thome Thome stated that a statistical analysis had been obtained; the result of this had shown that there was little difference in the outcome of the treated and the control groups. However, the statistician had commented that the conclusions drawn were cautious and not open to criticism from the statistical aspect.
In reply to Mr Keith Lyle, Dr Thorne Thorne said that a review of the cases had shown that the majority of branch vein thromboses had been of the superior or inferior branches, thus involving the temporal and nasal tributaries; only two of the cases were of the nasal branch alone. (1) Carotid occlusion: A fall in pressure in the artery distal to the site of occlusion might be expected. This would be followed by a corresponding fall in the ipsilateral ophthalmic artery. Dynamometry would detect this, but would have no localizing value for the actual site of the obstruction. Furthermore, if the collateral circulation was well developed -as in a longstanding case, then it is possible that this may have completely compensated for the occlusion and dynamometry would be normal.
Case 1 Mr H E, aged 60 In 1955 this patient was diagnosed as suffering from stenosis of the left internal carotid artery, and at that time a carotid angiogram (Fig 1) showed a stenosis of the carotid just above the bifurcation with good flow upi the external carotid and a rich anastomosis between the branches of this artery and those of the ipsilateral ophthalmic artery. Ophthalmodynamometry performed almost five years later gave exactly equal results on both sides.
Dynamometry would also be negative in cases where the obstruction to the flow was as yet not sufficient to cause a drop in pressure. This patient was diagnosed as suffering from stenosis of the internal carotid artery, and the angiogram shows this well (Fig 2) . It also shows good filling of the carotid distal to the stenosis, indicating that a considerable amount of blood was still passing up this vessel. Ophthalmodynamometry failed to reveal any significant difference between the two ophthalmic artery pressures. Surgical disobliteration was performed by Mr K Bloor, and at operation direct pressure readings were taken from above and below the obstruction before it was removed. These were the same, showing that dynamometry had truly represented that there was no fall in pressure across the stenosis. False positive results: There were 3 of these, which must be taken in relation to the total of 273 cases studied, less those suffering from carotid occlusion, an incidence of 1 3 %.
These cases represent a much more serious problem than the false negatives, as they run the danger of an unnecessary surgical exploration to which indeed 1 of them was submitted.
The 3 cases had many features in common. They were men, aged 27, 28 and 45 years. All had suffered from unilateral transient amaurotic attacks, had a reduced pulsation in their cervical carotid arteries on palpation and had a significantly lowered dynamometry reading on that side. Subsequently the cervical carotid pulsations became equal, they stopped having amaurotic attacks, and their dynamometry readings returned to normal. Carotid angiography was performed on 2 of them, and this was normal.
No reliable diagnosis has been possible in these cases. They present a picture that could be described as retinal migraine. The pathology is a matter for conjecture.
Technique
The technique has already been described in detail (Smith 1960) but certain points may be emphasized:
(1) If the examination is carried out with the patient supine it is quite easy to perform it without any assistant, as the patient can fix on a light on the ceiling. Readings can also be taken with the patient sitting up, a point that will be referred to later.
(2) Every patient should have the pupils dilated, followed by a careful examination of the fundi. Hitherto unsuspected pathology may be discovered. (3) More than one estimation of the ophthalmic artery pressure is permissible and indeed desirable. It has been stated that, if the end point is missed, the examiner should wait for twenty minutes for the anterior chamber to reform before taking another reading. This is technically correct, but in practice an experimental error of 20% covers any variations that may arise by repeating the readings immediately. In the dynamometry clinic it is customary to take three readings from both eyes. Provided that the same time is taken over the readings from the two eyes they will retain their comparative value; furthermore a patient who is a little apprehensive for the first reading may well become a good subject for the test when it is performed a second and third time. Both eyes are tested alternately. Experience has shown that a true difference between the ophthalmic artery pressures will continue to show itself however often the reading is repeated. (4) These statements will only hold if an experimental error of 200 is accepted. By that is meant that the lower reading must be more than 20% less than the higher reading to represent a significantly lowered ophthalmic artery pressuie on that side. Even so it is sometimes difficult to give an opinion on whether a reading is pathological or not and four patients in this series had to be reexamined on a subsequent occasion before this was possible.
Technical Difficulties
In 9 cases (3%) there were technical difficulties that made the results difficult to obtain or to interpret. Two patients found it impossible to cooperate sufficiently; 3 had too much cataract on one side to allow a view of the disc; 1 patient had vertical nystagmus; 1 showed marked drying of the cornea. One patient had a filtering scar from a glaucoma operation which allowed the aqueous to be forced into the subconjunctival space so quickly that an unreliably high reading was made, and 1 patient had so much calcification in her vessels that no pulsation was visible although blood was clearly going to the retina as the vision with that eye was 6/12.
Contraindications
The list of possible contraindications is long' but 5 patients were considered unsuitable for dynamometry for reasons that only became obvious after the pupils had been dilated: in 2 there were scattered vitreoushmmorrhages, and in 3 there were peripheral retinal tears although the retina was not detached. Surgical disobliteration: Dynamometry provides a means of assessing the success of carotid disobliteration that does not involve the hazards of angiography, which may be high, in the immediate post-operative period. In all, 9 patients on whom dynamometry was diagnostic underwent surgery, and of these 5 were tested again during the immediate post-operative period. The patients tolerated the procedure well, especially as it was not a novel experience. Vertebro-basilar occlusion: There were 12 cases of extracranial cerebrovascular disease where the carotid arteries were not thought to be significantly implicated. When this diagnosis was suspected an additional procedure was adopted.
Routine dynamometry with the patients supine was performed as usual. This gave normal results in all 12 cases. The patient was then raised to the sitting position and the neck extended fully. Dynamometry was then repeated. Under normal circumstances the pressures obtained are the same or slightly higher than those when the patient is supine. From the 12 patients in whom vertebro-basilar occlusion was the final diagnosis there was a significant, though equal, fall in the pressures obtained from the two eyes in 2 cases. As preparation for the angiography: A normal result fromI ophthalmodynamometry implies either that no significant occlusion of the carotid artery exists or that, if this is so, the collateral circulation has fully compensated for the defect. Under these circumstances the introduction of a needle into the carotid during the performance of angiography is unlikely to jeopardize the cerebral blood supply by damaging the vessel. In this respect ophthalmodynamometry prepares the way for angiography. Doubtful value in aneurysm surgery: It is unlikely that dynamometry can be of assistance to the neurosurgeon dealing with this problem. It has been suggested that dynamometry be used to assess the probable result of ligature of the common carotid by performing the technique while the carotid was manually compressed.
Case4 Mrs M D, aged 67 This patient had an aneurysm on the right posterior communicating artery. Dynamometry gave a normal equal result. When the right common carotid artery was manually compressed so that the superficial temporal pulse was obliterated there was a slight fall in the dynamometry reading on that side. This reduction was within the limits ofexperimental error. When dynamometry was performed on the left eye and the left common carotid occluded there was a most significant drop in the dynamometry reading. The implication from these results was that ligation of the common carotid on the side of the aneurysm would not produce a significant fall in pressure in the carotid circulation. This was not so. Ligation of the right common carotid produced a considerable fall in pressure distal to the ligature as was shown by direct pressure measurements at the time of operation. This was also verified by dynamometry in the post-operative period, when a corresponding reduction in pressure was found on the ligated side.
The technique clearly has little value as a means of assessing the probable result of common carotid ligation. It 
